The PDF file includes: Table S1 . Subject characteristics. Table S2 . Statistics reporting checklist.
Other Supplementary Material for this manuscript includes the following:
(available at advances.sciencemag.org/cgi/content/full/5/3/eaav3687/DC1) Movie S1 (.avi format). Attractor dynamics in neuronal dPCA state space throughout the task. Mean trajectories in the neuronal state space constituted by the three largest demixed principal components (dPCs) during fixation (starting at the origin), encoding, maintenance and retrieval. Set sizes are color-coded (4, blue; 6, green; 8, red) (see also Fig. 4 and fig. S3 ). The response triggered time is indicated on the upper right corner. The speed during maintenance was slowest. The majority of units had less than 0.5% of short ISI.
(b) Histogram of average firing rate for all units.
(c) Histogram of the signal-to-noise ratio (SNR) of the peak of the mean waveform. (a-c) Firing in these hippocampal neurons is higher during the maintenance period (-3 to 0 s) than during fixation (-6 to -5 s). Black bar: The firing rate during the maintenance period exceeds the firing rate during the fixation period (cluster based non-parametric permutation test, P < 0.05). (a) Of the demixed principal components (dPCs) that were independent of stimulus condition, dPC 1 was maximal during maintenance and dPC 4 was modulated as a function of time. All three dPCs show peak activity during the encoding period and the retrieval period.
(b) Of the stimulus-dependent dPCs, dPC 2 and dPC 3 separated the three set sizes (set size 8 red, set size 6 green, set size 4 blue) during encoding, maintenance and retrieval. Note that the separation occurs within the first second of stimulus presentation, very early during the encoding process. Among the first dPC, dPC3 discriminates best between set sizes.
The first three dPCs were used to construct the three-dimensional component space of Figure 4 a. During maintenance, the separation is equal between the three setsizes, leading to the 120°-angle in the plane spanned by dPC2 and dPC3.
(c) Mean trajectories in the neuronal state space constituted by the three largest dPCs as in Figure 4a , but only for hippocampal neurons. When using only the subset of all hippocampal neurons, the resulting dPCs were more variable, but qualitatively similar to the ones shown in Figure 4a .
(d) Neurons with high loadings for dPC3. We grouped neurons according to their region and then ranked the first 200 neurons of each region by their loading for dPC2. For each rank, hippocampus (cyan) had a higher loading than entorhinal cortex (magenta) (paired Wilcoxon test P < 10 -33
) and amygdala (yellow), except for the first three ranks, where neurons from entorhinal cortex had the highest loading.
(e) Firing rate of the neuron with the highest loading of dPC2. The firing rate of this neuron was different for set size 6 and 8 already during the first second of encoding. For each subject, we show the scalp EEG power spectra in the channels listed in Table S7 for encoding and maintenance of set size 8. The large variability between subjects is known from scalp EEG findings in healthy subjects performing the same task (5, 11) and similar studies (6). Frequency range of power increase (black bar) or decrease (gray bar) with workload (set size 8 vs. set size 4) with P < 0.05, cluster based non-parametric permutation test. (a) Example of one neuron with high SFC in the alpha band during the last 2 s of the maintenance period (magenta curve). SFC is significant in several frequency bins (magenta bar). SFC during encoding (gray curve) is significant only above 20 Hz (gray bar). SFC during maintenance is higher than SFC during encoding, at approximately 10 Hz (golden bar); P < 0.05 permutation test compared to null distribution.
(b) Percentage of all maintenance neurons that show SFC at a frequency bin during maintenance (magenta curve) or during encoding (gray curve). Here, we included only neurons with at least 100 spikes during both maintenance and encoding (N = 94) to ensure convergence of the SFC estimate. Across all frequency bins, there were more units with SFC during maintenance than units with SFC during encoding. 
